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(54) CH0C0S K3rOT08JTEHIW X0BKHX 'llftf.C- 

't'(3/) HaoeperaMHe otkocmtcjc * nonynpo- 
jj BOflHMROBOl rSXKMKQ H M01K6T CUT* HC- 
, f ■ noni>3 0a«H0 psik jieaKH cjihtkop xpewMKK 
£ Ha nnacrHHti. ' Hao6pe*attue noaaorweT 
" BdicnevHTf eudTpoe h aocnpQM.aaaRKNQe 



_ ncnyvowa tdkkhx xpeKHKsBux nnaCTHH. 

/<3 jCjlHTOX KptMMHK nflJiy^WCT IIOTOKOK «r- 
1CHX HOHOB npeHMym^CTWflKHO aPfiOpOA*! ■ 

AePiTttj>R« r rarw* h HrirpoaioT- . ^IToBepx- " 
hocts cicona, fcgpHHpywT ofijiyveftitaM no- 

.8Hp:CKOCTM cjiktjm apaaw n» KpaftKOft 
Mape 10 1T CM" B npit KOMHa-rHoft T-eMnapa- 
Typi-. wih oBJiyiBWHeiM a*jssmh no KP«fl~ - 
Kaft Miipe 10 ,C cm* 1 npw T«*nepatyp« HB 
'nepee 700 X, hhh bonyvexneM floaaHH 
no xpaftMafi «ap« 10" CM" a npw T»Kn»- 
paTypft nocJiepar.*«HOMworo ownra .He 
mghk s 840 Ki np-r Taxiix. yertoBif-ix ofi- 
pa6oTKjC- criHTKA nofl-ero noaepsth.oCTBw 
Ha rnyUHHe, paaHoft a/tnHa npoOara ho- 
: kos,. $e>pwrtpycTCJi ofcrtacti. paannp««nK, 
: - oCecneKWBaMTsaft ckoji tuTacTHmr xpeH- 
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' U82757 
HsoSpeTtunfft aTHOCHTC* k ooVtacrH 
nojiynpoBOflxjocoioft rbxnonarvm « hqjk«t 
(Sht* Kcnoni>ao»aHO npsi HararoajieRioc 
| -roitxwx tuiocxonapiuinanbHibc rorae^MX 
kpbkhks, Hcnojn,»yflMhoe. np«HKymecT3«H- 
iio b Ka qecTBc o6pasn'oi pn* crpy'xTyp- 

HCCJI«AOB«Mtlfi. 

Hana HaoSptTaHJM - tieaumema npo- 

KSBOflHTtniHOCTR K BOcnpoffaBOflWMOCTH 

KsroToa^eHKit jvtbctrh. 

II p R M ft p 1 . rioBapXHOCTto XpCM- 

Hw«aoro cronca oSjiyvawT iiotokok npo- 
•TOHOB C 9KapriCBft- 7 _MsB JJO AOflu 5V 

•10 ' en""*. B peayiiibTaTe ao/mawta 
nonyvaicT cKaaotyw ruiaCTHHy TOnop«Hoft 
350 H8 Tpefiyjawyto fl0ciarrHKT«ra,Ho/5 

Mexamrtaexott oflpaBoTicM. TojioHHa njiac- 
TMKhi anpaflanfleTCJi jmnKo/1 npoflera upa- 
tohob y««a*K«oH: 3Heprxi< ■ xpewraH. 

npnN«p2.' IToBapXHOCTJi fepOM*- 

HHBnoro CAMTica oarryvtaioT ctotokom npa- 



aUHOHHh* OT*HT CJTHKra I7pH TeMnOpfiTy- 

pe 650'K b TeieHHe 2,5.10 } e, p pe- 
synhrare v«rc cjcinNBaeTcx una cthm a 
TOjimHHoft 350 kkM| He Tpefiywina* 4onon- 
»!Taai,H0f>- HCX«H>«eCKOK a0pa.8oTK«. • 



* o p M y' j 
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TOHOS t 9«ip,rH«fl 2,5 MSB po B03W 

JO cm"* h TeMntparype 750 K. Hanoc- 
peflCTBeHKc b. nponecce ofi/iy***** no/iy- 
vaKjT cxo/ioTyw njiaa*HHy rcHnxwoft ' 
50 mem, h« tP«6yianwo AonojimrrejiiHoft 
Me*»«M«ao3CoB oBp*5ctkk. 

liV II P S K » > 3. IIOBCPIUIOCT* Xp8M- 

Hueoarc CJlMTxa 00Jty^«"0T itotokoh fipo- 
tokob c »Kepr»i«ft 7 Mas ao aoau 5*' 
■*ip" cw*" .' 3aTt.M nposowt nocnepean- 



l- Cnocoe karpTpenemia tohkhx ruia- 

10 ClUJr KpflMHHK , BKVWHBXilUHft HX OTacJIiHHe 

or cjihtx* nyTeM fcopNHpOBOHn* 'nosapx' 
ftocni cxona, amn<iini|Nllei 

TCM, 1TO, C UUblO' KOBfclBIKKM* HPOHaBO- 
RMT«/]iHOCTH K BOtrTDOMflBOAKHOCTIT K3T0- 

15 »o»jiR»of«, nosepxHbcTt cxona (fcopMHpy- 
»t oCrtyveHHSH cjwtc« iiotokom nerionc j 
no ho a npaKStymacTBeHHo Boflopoaa; anft- 
•T«pHx, rejtwn k RarpcBOH cflHTxa. ■'. 

2. Cnocoe no n.l, o t ji.h t a »- j 
?0 d m A c R 1«8M, tiro cjiXTOx oflJiyva»T i 

«osanK no xpaftHefc M «p« IO ,T c«* a npK 1 

KOMHATKOfl TQHRepaTyps « 

3 . Cnocoe non.l, onrnian-' 

D H j( C H TEM, 1TO CJ1HTOK OfiflyttOXlT 

" aoaawii no xp*i»K»<t M«pe IO'«CM* 4 npH 

■TiMnapaType hb KBHfte 700 X, 

• A. CnocoB no n, 1 , o t ji h i a ro- 

■w h ft ,c a to' i. vto. cimroit offnyMawT 

.AoasMH no xpaftHefl ncpe IO ,J cM" a npH 
K rcMnepaType nocnepaAHUUHoiTHoro orwj- • 

ra He hckck 340 K.. 



CoeTMMTM* B.3*TIOPO*CXKft 

PeaajeT°P ^-SygKoaa Texpea Jl.Ojwterac KoppeKTop H.MycKa 

"Saxej 109/flCn Thpsje 448 noanncHoe 

BPHHIIK rocyflttpcTBeMHoro komhtbt3 CCC? 
no A«naw H9oepeT«i«ft h otk^utmBi 
_____ n3X)35, Mocx3i», ¥-35, Favocica* as6 . , ».<i/5 

. .nponaHoaCTBcHKo-nonKrpa(J»njBCJco« rrpeanp k*t ma , r .Ywrapoa, yn •npDcKTHa.n , 4 
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(21) 3719121/31-25 

(22) December 30, 1983 

(46) June 27, 2000. Bulletin No. 18 

(71) Institute for Nuclear Physics Under the Academy of Science of the Kazakh Soviet Socialist 
Republic 

(72) VF.ReutovandShShlbragimov 
. (53) 621.382(088.8) 

(56) USSR Inventor's Certificate Specification No. 659061, Int. CI. B28D 5/00, publ. 1977. 
(54) A METHOD FOR PRODUCING THIN SILICON WAFERS 

(57) The invention relates to the semiconductor engineering and can be suitably used for cutting 
of silicon ingots into wafers. The invention allows to ensure a fast and reproducible production 
of thin silicon wafers. A silicon ingot is implanted with a flow of light ions of, advantageously, 
hydrogen, deuterium, helium and is heated. A cleaving surface is formed by implanting the 
surface of the ingot with doses of at least 10 17 cm" 2 at a room temperature or by implanting with 
doses of at least 10 16 cm" 2 at a temperature of no less than 700 K or by implanting with doses of 
at least 10 15 cm" 2 at a temperature of post-implantation annealing of no less than 840 K. Under 
such conditions of treating the ingot, an expansion area is formed under its surface at a depth 
equal to the path length of ions, ensuring thereby that a silicon wafer of a predetermined 
thickness is cleaved off. 3 dependent claims. 



The invention relates to the field of semiconductor engineering and can be suitably used 
in manufacturing thin plane-parallel silicon wafers used predominantly as samples for structural 
investigations. 

It is an object of the invention to improve productivity and reproducibility in the 
manufacture of wafers. 

Example 1 . The surface of a silicon ingot is implanted by a flow of protons with 
energy of 7 MeV up to a 5 x 10 17 cm" 2 dose. As a result of implantation, a cleaved wafer 350 
micron thick is obtained which does not require additional machining. The wafer thickness is 
defined by the path length of protons of said energy in silicon. 

Example 2 . The surface of a silicon ingot is implanted by a flow of protons with 
energy of 2.5 MeV up to a 10 17 cm" 2 dose at a temperature of 750 K. Directly in the process of 
implantation, a cleaved wafer 50 micron thick is obtained which does not require additional 
machining. 

Example 3 . The surface of a silicon ingot is implanted by a flow of protons with 
energy of 7 MeV up to a 5 x 10 15 cm" 2 dose. Then, post-implantation annealing of the ingot is 
carried out at a temperature of 850 K for 2.5 • 10 3 sec/resulting in that a wafer 350 micron thick 
is cleaved off which does not require additional machining. 

Claims 

1. A method of producing thin silicon wafers, comprising separating them off an ingot by 
forming a cleaving surface, characterizedin that, in order to improve productivity and 
reproducibility in the manufacture of wafers, a cleaving surface is formed by implanting the 
surface of the ingot with a flow of light ions of, advantageously, hydrogen, deuterium, helium 
and by heating the ingot. 

2. The method according to claim l,characterizedin that, the ingot is implanted 
with doses of at least 10 17 cm" 2 at a room temperature. 
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3. The method according to claim l.characterizedin that, the ingot is implanted 
with doses of at least 10 16 cm" 2 at a temperature of no less than 700 K. 

4. The method according to claim l,characterizedin that, the ingot is implanted 
with doses of at least 10 13 cm" 2 at a temperature of post-implantation annealing of no less than 
840 K. 
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I, Boris M. Nefedov, an expert of Gorodissky & Partners Law Firm, having business 
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translator of the document attached and certify that the following is a true translation to the best 
of my knowledge and belief. 
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